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THOMAS A. EDISON, OF LLEWELLYN PARE, CRANGE, NEW. JERSEY, ASSIGNOR TO 
_EDISON STORAGE BATTERY COMPANY, OF WEST CRANGE, NEW JERSEY,-A COR- 
PORATION OF NEW JERSEY. ? 


‘TUBE FILLING AND TAMPING MACHINE. 


936,433. . . Specification of Letters Patent. Patented Oct. 12, 1909. 


Application filed Cetober 14,1905. Serial No. 288,892. 


To. all whom it may’ concern: - 
Be it-known that I, Tuomas A. Epson, a 
citizen of the United States, residing at | in order that the mass may be closely com- 
| ‘pacted. The operations referred to are pref- 

and State of New Jersey, have invented cer- | erably performed only in connection: with a 
tain new and useful Improvements in Tube | depolarizing electrode, where the active ma- 
Filling and Tamping Machines, of which | terial consists of nickel hydroxid, with 
the following is a description. ~ which flakes of cobalt-nickel alloy are added, 
My invention relates to an improved ma- | since in practice difficulties arising from bad 
chine or apparatus which has been designed | contact have been only experienced on this 
particularly for the purpose of automatic- | pole. In the case of the iron mass, where 
ally filling and tamping active material into | the active material is admixed with mercury, 

0 


' small perforated tubes, the ends of which are | contact difficulties have not been experienced, 


15 


adapted to be subsequently closed, after | and consequently, the negative electrodes 
which a number of such tubes will be mount- | may very conveniently be made as hereto- 


ed in a suitable grid to constitute a storage | fore, and. as disclosed for example, in my 
~ battery electrode, as described in an appli- 
-eation filed by Thomas A. Edison and Jonas | 8th, 1902, and other patents relating to my 


Patents Nos. 704,305 and 704,306, dated July 


W. Aylsworth, April 28th, 1905, Serial No. | improved storage battery. 


20 


25. 


_ applied to each increment of active material 


3 


i) 


35 


40 


_such ‘a tightly compressed condition, that. 


45 


' Material will be seriously affected. Conse- 


50 


‘material, so that the resulting electrode may 


- active material te swell by absorption of the 
- electrolyte and by electrolytic oxidation may 


257,807. It will be -understod of course,| In order that the invention may be better. 
that the. imvention may be used for other | understood, attention is directed to the ac- 
‘companying drawings, forming part of this. _ 


purposes. ce : 
‘The. object of my invention is to provide | specification, and in which— 

an automatic. line hy which carefully.| Figure 1;is a plan view of the complete 
regulated and relatively minute amounts of | machine; Fig. 2, a front elevation of the 

i aterial will be supplied to a number | same; Fig. 3, a section on the line. 3—3 of 
of tubes, a uniform tamping pressure being | Fig. 2; Fig. 4, a side view; Fig. 5, a section 
on the line 5—5 of Fig. 4; Fig. 6, an eleva- 
tion of a part of the machine, showing par- 
ticularly the automatic trip mechanism for 
arresting the operation when the desired 
number of increments of active material has 


ve 


so Introduced, and provision being made for 
automatically arresting the operation of the 
machine when a predetermined number of in- 
cremenis of active materials have been in- 
troduced and tamped within the tubes, 
whereby the tubes filled with active material | separate side elevation of one of the tamp- 
will be practically uniform as to the weight | ing plungers; Fig. 8, a front view of the 
of active material carried, and-as to the den- ; same, partly broken away; Fig. 9, a rear 
sity and molecular condition of such active | view, corresponding to Fig. 8; Fig. 10, a 
detached view of the stopping pawl; Fig. 
11, a section on the line 11—11 of Fig. 6; 
_Fig. 12, a section on line 12—12 of Fig. 3, 
on an enlarged scale, illustrating the feeding 
shaft and sleeve; Fig. 13, a side elevation, 
partly in section on the same scale as Fig. 
12, oF the feeding shaft; Fig. 14, a section 
on the line 14—i4 of Fig, 12; Fig. 15, a sec- 
tion.on the line 15—%5 of Fig. 13; and, Fig. 
16, a section through two of the pockets or 


be all made of a standard capacity. Os 

I find it highly important that in the man- 
ufactare of storage battery electrodes of. the 
type disclosed in said application, the several 
tubes should contain the active material in 


relative movement of the conducting fiakes 
with which the active material is mixed, 
shall be prevented, because otherwise contact. 
between the conducting flakes and the active 
active materiai. . a a 
In ail the above views, corresponding 
parts are represented by the-same numerals 
of reference. . cet ae 
The frame of the machine comprises a 


quently, in order that the tendency of the | 


not result in a shifting of the contents of the 
several tubes, it is important that each minute 3 


-| increment of active material shall be subject- 
| ed to a pressure of about one thousand pounds, _ 


been introduced within the tubes; Fig. 7, a. 


base 1, sides 2—2, having integral support-.- 


65 


80 


tubes, showing the same partly filled with . 


105 


ing arms 8—3 and 4—4, and a top plate 5. 
connecting the sides 2—2 at their upper. end. 


The tubes or pockets 6 (see Fig. 16) are 


a 


formed of thin perforated sheet iron or steel, 
preferably, carefully electro-plated with an 


alloy of nickel and cobalt, and subsequently | 


subjected to a welding temperature in a 


hydrogen atmosphere, so as to rethove any- 


' condition of tension in the electro-deposited 


15 


20 


525 


film, and also to superficially weld the metal 
at the seam to strengthen the latter. In 
practice, these tubes are about 4 inches in 
length, and one-quarter of an inch in inter- 
nal diameter. A number of these tubes are 
clamped tightly between holding plates 
7—T and locked together by a holding bolt 
8 at each side, and seated upon a suitable. 
bed-plate 9, carrying studs 10, which fit 
snugly within the lower ends of the tubes 6, 
so as to present a clearance space at the bot- 
tom of each tube to permit the metal to be 
compressed, for the purpose of sealing the 
tubes. At the upper end a similar clearance 
space is provided by arresting the feed of 
material before the tubes become entirely 


- filled, as will be obvious. The bed-plate 9 


3 


a) 


is provided at each side with a pivoted cam 
11, (Figs. 4 and 5) which may be operated 
to separate the bed-plate 9 from the clamp- 
ing plates 7—7, after the tubes have been 
filled. The clamping plates and bed-plate 
having been thus assembled with the num- 
ber of tubes in position between the clamp- 


‘ing plates, are held firmly against a support 


12 by means of a screw 18. In this position 


the holes formed between the clamping 
‘plates 7—7 and ‘corresponding to the-several 


tubes, will be located immediately below a 
guide 14,. carried by the arm 3, through 
which-the plungers pass. 

Supported by the guide 14 is a hopper 15, 
having a number of partitions 16 therein, di- 


_ Viding the hopper into a plurality of sec- 


45 | 
. auxiliary device for receiving the successive 


50 


55 
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tions corresponding to the number of tubes 
to. be filled. The hopper 15 is merely an 


imcrements of active material to be intro- 
duced within the pockets or tubes and acts 
merely as a guide for directing these incre- 
ments delivered by the main hopper 17 into 
the several tubes. The main hopper contain- 
ing the supply of active material is carried 
by the arms 4—4, and its bottom consists of 


a sleeve 18 having top and bottom openings. 


19 therein, corresponding to the several sec- 
tions of the auxiliary hopper 15. Rotatably 
mounted in this sleeve 18, is.a feeding shaft 
20, provided with a corresponding series of 
pockets 21 for receiving the increments of 
active material at the upper openings 19 and 
discharging them into the lower openings 
into the auxiliary hopper, as will be under- 
stood.. Fhe shaft 20 is driven by a sprocket 
chain 22 from a countershatt 23, operated by 


gearing 24 and 25 from a main shaft 26, the | 
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latter having a fast pulley 27 and a loose | 


pulley 28 thereon. The plungers 29, corre- 


sponding one to each tube or pocket are mov- 


able vertically and are so arranged as to give 


-a uniform tamping pressure on-each incre- 


ment irrespective of: the amount of material 
at any time within the tubes. The mechan-: 
ism for operating the plungers should, there- 
fore, be of such a character as to permit the 
plungers to ‘@lways drop from a fixed and 
definite height above the increments: to be 
tamped. This is effected by the méchanism 
shown. The plungers 29: are mounted in 
ides 30 and are provided with weights 31, 
rom which extend guide rods 32, working 
in the top plate 5. Each of the weights is 
formed with an integral ratchet toothed rack 
33 thereon, with which engages the ratchet 
teeth on a cylinder 34 mounted on the shaft 
28. The racks 33 are sufficiently extended to 
be engaged by the teeth on the cylinder 34 
at any position which may be occupied by 
the plunger. within the tubes to. be filled, so 
that each plunger will be elevated for a dis- 
tance corresponding to the fixed number of 


teeth on the eylinder 34, and therefore be al- 


lowed to’ drop when the teeth separate, al- 
ways from the same height above the active 
material within the tube so as to apply to 
the same a constant tamping pressure. The 
teeth which form the rack 33 are so located 
that. when the plunger 29 is in its lowest 
possible position, the upper part of the rack 
33 will be in position to be engaged by the 
teeth on the evlinder 34, and as the plunger 
29 in performing its tamping operations oc- 
cupies positions which are more and more 


elevated, the teeth of the cylinder 34 will 


eventually engage the teeth which form the 
lower part of the rack 33, the number of 
teeth in the rack being substantially greater 
than the number of teeth on the cylinder. © 
The driving belt 35 normally engages the 
fast. pulley 27. Codperating with the belt 
35 is a belt shifter 36 carried on the end of 
a longitudinally movable rod 37 provided 
with a hendle 38 and adapted to be stressed 
by a spring 39 so as to shift. the belt to the 
loose pulley when released. The rod 37 is 
normally locked in. position to maintain the 
belt 35 on the fast pulley 27 by means’ of 
a finger 40 engaging the horizontal bracket 
41 secured to one of the sides 2—2 of the 
machine. This finger is also provided with 
an inclined surface 42 (Fig. 11) with which 
a tripper 43 is adapted to engage, so as to 
elevate the finger.and release it from the 
bracket 41 permitting the spring 39 to move 
the rod 37 and shiit the belt to the loose 
pulley, thereby stopping the machine. The 
tripper 43 is carried on a shaft 44, mounted 
in a bracket 45 and provided with a worm 


-gear 46 with which a worm 47 on the shaft 


23 engages. Consequently as the machine 
operates the tripper will slowly make a com- 


73 


ar 
ant 


5 


act 
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plete rotation and at the completion there- 
of; will elevate the finger 40 as explained, to 
arrest the operation» cf the machine; the 
\parts being so proportioned that this result 
takes place when exactly the right amount 
of active material has been introduced with- 


.in the pockets or tubes. In order to pre- 


10 


15 


20 


25 


vent overthrow, resulting in possible irregu-- 


larity in the number of increments supplied 


to each pocket or tube, I provide an arrest-. 


ing pawl 48, adapted to be thrown down 
upon, and engage a pin 49, carried.on the 
gear 24 when the belt is shifted. The tail 
of this arresting pawl is normally depressed 
«so as to keep the pawl out of the path of 
the pin 49 by a cam 50 on the rod 37. “Con- 
sequently, when the rod 37 is shifted, as ex- 


«plained, the arresting pawl will be dropped 


into the path of the pin 49 and the machine 
will be brought to rest before the gear 24 
can make more than.one complete rotation. 
Also, when the arresting pawl engages the 
pin 49, the several. plungers will be locked 
in_an elevated position to permit the filled 
tubes to be. removed. Preferably, the teeth 
on the cylinder 34 are disposed at a slight 
angle to. the longitudinal axis thereof (see 
Fig. 6) so that the weights 31 of the several 


. plungers will be picked up by these teeth 


“80 


successively and the plungers when released 


- will also fall in rapid succession, instead of 


' simultaneously. -This provides for a some- 


35 


40 


what smoother operation in practice and 


more uniformly distributes the work to be 
‘developed and the strains encountered.  . 
The operation of the machine has already 
been generally indicated by the precedi 
description and may be briefly summarized. 
A sufficient number of empty pockets or tubes 
is first placed within the clamping plate 7 


- and lock firmly in position by a screw 18. 


45 


50 


a 


60° 
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Active material is a te to the hop er 17 


and is kept distributed therein as uniformly 
as possible. Power being applied to the 
shaft 26, the shaft 23 will be rotated and 


drives the feéd shaft 20, resulting in suc- 


removed from the main hopper by the sev- 
eral pockets 21.and deposited: in the sections 
of the auxiliary hopper, falling therefrom 
under the lower ends of the plungers into the 
several tubes.. At the same time, the teeth 
on the cylinder 34 ‘will successively engage 
the several racks 33 of the plungers, elevat- 


‘ing all of the plungers' until the last teeth 
‘on the cylinder 34: leaves the racks’ succes- 


sively, permitting the plingers to drop in 


rapid succession into the tubes to tamp the |: 
increments introduced therein, as explained. . 


Preferably, the mechanism isso designed that 
the plungers will be elevated and dropped 
twice upon each increment, but obviously the 
feeding. mechanism may be so operated, in 
‘its relation to the tamping mechanism that 


the plungers may be elevated and dropped 1 


| to the several tubes, a series of plungers cor- 
-responding to said tubes, means codperating 
‘with the feeding mechanism for applying 
‘a tamping pressure to each increment after 
-its introduction within the tubes, means for 


Ps 


only once, or if desired, more than twice for 
each increment. When the proper amount 
of active material has been thus introduced 
within each tube, the tripper 48 comes be- 
neath the finger 40 to release the same, there- 
by shifting the plate on to the loose pulley. 
At the same time the arresting pawl will be 


“released to fall into the path of the. pin 49,. 


so as to prevent the spur gear 24 from mak- 
ing more than a complete rotation before 
the machine is stopped. The screw 18 is 


-now released, permitting the blocks 7=—7 and 
base 9 to be removed, after which the cams 


11 are operated to separate the blocks 7 from 


-the bed plate 9, and finally, the tie bolts 8 


are released to engage the two blocks and 
permit the filled tubes to be removed. 
Having now described my invention, what 
I claim as new therein and desire to secure 
by Letters Patent is: a 
1. In a tube filling and tamping machine, 


‘the combination with a tube support, means 


for feeding-successive increments of material 


.to the same, of a plunger codperating there- 


with for automatically applying a tamping 


| pressure to each increment introduced with- 


in the tube, means for arresting the feeding 
and tamping operations, and means for au- 
tomatically operating said arresting means 
at the end of.a given number of tamping 
operations, .substantially as set forth. 

-2. In a tube filling and sie as machine, 
the combination of a support for a plurality 


of tubes arranged vertically and side by 


side, of mechanism for introducing succes- 
sive increments of material simultaneously 


t 


arresting the feeding and tamping opera- 
tions, and means for automatically operat- 


‘ing said arresting means at the end of a 
‘given number of tamping operations, sub- 
‘stantially as set forth. : av 

cessive increments of active material being } 


3. In a tube filling and tamping mechan- . 
‘ism, the combination ‘of a holder for sup- 


porting the tube.against. disrupting pres- 


sure, said holder comprising an elevation 
adapted to enter the lower end of said tube. 
‘to prevent the filling thereof, mechanism for 


introducing increments of material succes- 


.Sively into said tube, and a‘plunger adapted 
-to enter said tube for imposing a as 
pressure upon each 

‘as set forth. 


increment, substantially 


85. 


90 


4, A support for sustaining a plurality of | 


‘tubes in a tube-filling and tamping machine, 
:compri: 
for removably locking the same together, a 
‘separate base and cam mechanism for mov- 
‘ing the clamping members relatively to said 
‘base, substantially as set forth. 


rising two clamping members, means 


5. In tube-fillmg and tamping mechanism, 


130 - 


the combination with mechanism for verti- 
cally sustaining the tube and mechanism for 
feeding successive increments of material 


thereto, of a gravity plunger movable into | 


en 


and out of the tube, a rack carried by the 
plunger and a partially toothed drum for 
elevating the plunger to the same predeter- 
mined extent above the level of the material 
‘in the tube each time the plunger is so raised, 
and then releasing the plunger to permit the 
same to drop and deliver tamping blows to 
the increments of material, the number of 
teeth on the rack being considerably greater 
than-on the drum, whereby the plunger may 
be caused to fall a uniform distance on the 
surface of the material in the tube each re- 
‘ciprocation of the plunger, regardless of the 
level of the material in the tube, throughout 
a wide range of positions of the plunger, 
substantially as set forth. 

6. In tube-filling and tamping mechanism, 
comprising the combination with means for 
sustaining a series of. tubes vertically side by 
side, and mechanism for feeding successive 
increments of material to said tubes, of a 
series of plungers codperating with the 
tubes, a rack on each plunger and a partially 
toothed drum for engaging the racks of the 
several plungers for elevating the same to 
the same predetermined distance above the 
level of the material within the tubes each 
time the plungers are so raised, and for re- 
leasing the plungers whereby the latter will 
fall and deliver tamping blows to the incre- 


5 ments of material delivered to the tubes, the 
ao et on the racks being consid- 


45 


20 


25 


erably greater than the teeth co-acting there- 
with on the drum, whereby the piungers 
may ‘be caused to fall a uniform distance on 
the surface of the material in the tubes each 
reciprocation of the plungers, regardless of 
_the level of the material in the tubes, 
“ throughout a wide range of positions of the 
plungers, substantially as set forth. 

7. In tube-filing and tamping mechanism, 
. the combination with means for sustaining a 
series of tubes in a vertical position side by 
side, and mechanism for feeding increments 
of material to said tubes, of a series of tamp- 
ing plungers codperating with the tubes, a 
rack'on each plunger and a drum having a 
series of teeth extending only part. way 
around the periphery of the drum codéperat- 
ing with each rack, the corresponding teeth 
of the different series being disposed in a 
line inclined somewhat to the longitudinal 
axis of the drum, the said drum engaging 
the racks of the severai plungers for elevat- 
ing the same successively to the same pre- 
determined distances above the level of the 
material within the tubes. each time the 
plungers are so raised, and successively re- 
leasing and permitting the plungers to drop 
by gravity to impart tamping blows to the 
85 increments of material delivered to said 


40 


45 


5 


Q 


55 


8 
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tubes, the teeth on the racks being of a con- 
siderably greater number than the co-acting 
teeth on the drum, substantially as set forth. 

8. In tube-filling and tamping mechanism, 
the combination with means for sustaining a 79 
tube in a vertical position and a tamping 
plunger arranged to be elevated and dropped 
by gravity within said tube, of a hopper con- 
tainmg material to be supplied to said tube, 
an apertured sleeve constituting the bottom 75 
of said hopper, and a shaft within said 
sleeve and formed with a pocket therein for 
selecting and delivering to the tube incre- 
ments of material, substantially as and for 
the purposes set forth. 

9. In tube-filling and tamping mechanism, 
the combination with means for supporting 
vertically, side by side, a plurality of tubes, 
a series of tamping plunger's codperating 
with said tubes for delivering. tamping, 85 
blows to the material delivered to the same, 
of a hopper containing material to be sup- 
plied to said tube and an apertured sleeve 
forming the bottom of said. hopper, and a 
shaft within said sleeve and provided with a 90 
seties of pockets for selecting increments of 
material and delivering the same to the sev- 
eral tubes, substantially as set forth. _. 

10. In tube-filling and tamping mechanism, _ 
the combination with means for sustaining a 95. 
plurality of tubes side by side-in a vertical 
position, @ series of temping plungers co-’ 
operating with said tube, mechanism for ele- 
vating and releasing said plungers, and 
means for arresting the operation of such 100 
mechanism when a predetermined number of . 
increments of material have been introduced 
within the tubes, substantially as and for the 
purposes set forth. 7 

11. In tube-filling and tamping mechanism, 105 
the combination with means for sustaining a 
plurality of tubes in a vertical position side 
by side, means for feeding successive incre- 
ments of material to said tubes, a series of . 
plungers codperating with the tubes for 110 
tamping the increments of material deliv- 
ered to the same, mechanism for. operating 
said plungers, 2 drum operated from said 
mechanism and a tripping device actuated _ 
by said drum for arresting said mechanism 115 


°86 


when the drum has made a predetermined 


number of rotations, substantially as set 
forth. she 3 Loe i 

12. In tube-filling and tamping mechanism, 
the combination with means for sustaining a 228 
plurality of tubes in a vertical position side 
by side, means for feeding successivé incre- 
nents of material to the said tubes, a series 
of plungers codperating with the tubes‘ for 
tamping the increments of material deliv- 125 
ered to the same, mechanism for operating 
said plungers, a drum operated from said 
mechanism, a tripping device. actuated by 
said drum for arresting said mechanism 


when the drum has made a predetermined 18° 


oe 


10 
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number of rotations, and an arresting pawl 
for engaging a part of said mechanism, sub- 
stantially as set forth. 

18. In tube-filling and tamping mechanism, 
the combination with means for sustaining a 
plurality of tubes in a vertical position side 
by. side, means for feeding successive incre- 
ments of material to the said tubes, a series 
of plungers codperating with the tubes for 
tamping the increments of material deliv- 


ered to the same, mechanism for operating. 


said plungers, a drum operated from said 
mechanism, a tripping device. actuated by 
said drum for arresting said mechanism 


5 when the drum has. made a predetermined 


number of rotations, a normally elevated ar- 
resting pawl, and means for releasing said 
arresting pawl when said tripping mechan- 
ism operates, substantially as and for the 
purposes set forth. 

14. Ina tube filling machine, the combina- 
tion of a tube support, a feed device for sup- 


plying successive increments of material to 


the tube, means for operating. said feed de- 
vice, means for arresting said feed device, 
and means driven by said operating means 
for operating the arresting means as soon as 
a given number of increments have been sup- 


‘ plied, substantially as set forth. 


30 


15. Ina tube filling machine, the combina- 
tion of a tube support, a pues adapted to 
enter the tube, means for operating said 


Ss 


plunger, means for arresting said operating 
means, and means driven by said operating 
means for operating the arresting means at 
the end of a given number of movements of 
the plunger, substantially as set forth. 

16. In a tube filling machine, the combina- 
tion of a tube support, a feed device for sup- 
plying successivé increments of material to 
the tube, means for driving said feed device, 
a tripper for. disconnecting said driving 
means, and a lock operated simultaneously 
with the tripper to prevent movement due 
to momentum of the parts disconnected by 
the tripper, substantially as set forth. 

17. In a tube filling machine, the combina- 
tion of a tube support, a feed device for sup- 
plying successive increments of material to 
the tube, means for driving said feed device 
comprising a belt, a fixed and a loose pulley, 
means for automatically shifting said belt at 


‘the end of a predetermined number of revo- 


lutions of said fixed pulley, and a lock for 
said feed mechanism operating simultane- 
ously with said belt shifting device to pre- 
vent motion due to momentum, substantially 
as set forth. 

_. This specification signed and witnessed 
this 12th day of October, 1905. 

THOS. A. EDISON. 
Witnesses: 
Frank L. Dyer, 

Mina C. MacArruovr. 


